Objectives: Little is known about impacts of familial AIDS on abuse and sexual health outcomes amongst adolescents. Objectives were to determine whether familial AIDS is: (1) associated with severe physical, emotional, and sexual abuse; (2) associated with transactional sexual exploitation; and (3) explore whether relationships between familial AIDS and transactional sex are mediated by extreme poverty and abuse.
INTRODUCTION
By 2010, the HIV/AIDS epidemic had orphaned 16 million children, with 1.9 million in South Africa alone. 1 Many more children live with surviving but AIDS-sick parents or carers, although no population estimates are available for this group. Qualitative research suggests that adolescents in AIDSaffected families may be at risk for abuse and exploitation, 2 but no known studies have empirically tested potential links between AIDS orphanhood, parental AIDS sickness, and risks of abuse and transactional sexual exploitation. Furthermore, no research to date has allowed for distinctions to be made between orphanhood by AIDS and non-AIDS causes, or between caregiver AIDS-related and other sickness.
Abuse and transactional sexual exploitation in adolescence has severe detrimental health impacts, both immediately and in the long term. Conclusive international evidence of effects of abuse shows heightened depression, suicidality and posttraumatic stress lasting into adulthood, and long-term negative physical health effects. 3 Early abuse can increase likelihood of later intimate partner violence and HIV infection. 4 Additionally, transactional sexual exploitation is an important driver of HIV infection amongst young people in sub-Saharan Africa 5 due to age and power differentials between partners and reduced capacity to negotiate condom use. 6 Youth aged between 15 and 24 have been shown to be at highest risk. 7 Many qualitative studies suggest that transactional sex is a normative practice of courting, dating, and partying amongst youth, [8] [9] [10] [11] [12] albeit rooted in economic and gender inequalities, 13 peer pressure for material consumption, 6 and sometimes pressing economic need. [14] [15] [16] Quantitative research on correlates of transactional sex has been very limited. In South Africa, transactional sex amongst pregnant clinicattending women is associated with intimate partner violence, substance abuse, and substandard housing 16 ; and amongst young rural men is associated with intimate partner violence and childhood exposure to abuse. 17 Thus the evidence suggests 3 potential models (which are not mutually exclusive) to explain any increased transactional sex amongst adolescents in AIDS-affected families: (1) a "normative model", in which transactional sex is representative of generalized higher levels of sexual risk behavior amongst vulnerable groups; (2) an "abuse model", in which transactional sex is predicted by exposure to abuse; and (3) an "extreme poverty model", in which transactional sex is predicted by extreme poverty (food insecurity/hunger). In this already high-deprivation context, extreme poverty was defined as food insecurity/hunger, to distinguish survival needs from desire for material possessions.
This study aimed to address 3 major gaps in the research literature. First, it sought to investigate whether AIDS orphanhood (compared with other orphanhood and non-orphanhood) and caregiver AIDS sickness (compared with caregiver other sickness and healthy parents) predicted emotional, physical and sexual abuse, and transactional sexual exploitation. Second, it sought to identify whether exposure to familial AIDS had a cumulative effect; that is, whether being simultaneously AIDS orphaned and having an AIDS-sick caregiver resulted in greater risk of abuse and transactional sex than each individually. Finally, it assessed the 3 models of relationships between familial HIV/AIDS and transactional sexual exploitation defined above.
METHODS

Participants
One thousand twenty-five participants were originally recruited in 2005. Locations encompassed all of the Xhosaspeaking periurban settlements around Cape Town, locally called the "Cape Flats" and spanning 1470km 2 . Within these settlements, participants were recruited from 18 community organizations, 9 randomly selected schools, and household door-to-door sampling in each settlement, with additional purposive sampling of street children and child-headed households. One participant per household was selected. Non-orphaned controls were matched by age, gender, and were either the next child in school or nongovernmental organization register, or neighbouring children. Longitudinal follow-up after 4 years achieved retention of 723 children (71%, 269 AIDS orphaned, 228 other orphaned, and 180 non-orphaned). For 46 children, cause of parental death was unclear, and these were excluded from analyses. There were 436 children who reported living with a healthy caregiver, 103 children with an AIDS-sick caregiver, and 146 children with an "other-sick" caregiver. For 38 children, caregiver sickness status was unclear, and these cases were excluded from analyses. In 2009, due to high mobility of children, participants were interviewed in Western Cape, Eastern Cape, Gauteng, and Free State provinces, and interviews in prison (n = 4), and youth living on the streets (n = 10). The UN definition of orphanhood was used-that is, loss of 1 or both parents, 18 and "primary caregivers" were defined by youth as "the person who you live with and who looks after you most". Proportions of primary caregivers who were biological parents were 80% amongst non-orphaned adolescents, 51% amongst other-orphaned adolescents, and 38% amongst AIDS-orphaned adolescents. 
Procedure
Determining Cause of Parental Death and Caregiver Sickness
In South Africa, death certificates are unreliable regarding HIV/AIDS, and clinical data is rarely available. Cause of parental mortality was therefore determined using the "Verbal Autopsy" technique based on child reported symptoms, validated in previous studies of adult mortality in South Africa (sensitivity; 89%, specificity; 93%, positive predictive value; 76% 19 ). Determination of AIDS-related mortality required a conservative lower threshold of 3 AIDS-defining illnesses; for example, Kaposi sarcoma or shingles. Where diagnoses were unclear, symptoms were reviewed independently by 2 medical practitioners. Where possible, youth reports were corroborated by teachers and surviving parents. Where cause of death was unclear (eg, "bewitchment" and tuberculosis with no other AIDS-related symptoms) cases were excluded from analyses (n = 81 in 2005, n = 46 in 2009).
For caregiver morbidity, self-reported current HIV status is also unreliable. South Africa has low HIV-testing rates (8% in the past year 20 ) , and most people and their families are unaware of their current HIV status. Consequently, caregiver AIDS sickness was determined using a similar symptom checklist and procedures as the verbal autopsy, again using child report. Where cause of sickness was unclear (such as cervical cancer which may or may not have been AIDS related), cases were excluded from analysis (n = 54 in 2005, n = 38 in 2009).
Measures
Sociodemographic items were selected based on systematic reviews suggesting potential differences in exposure to abuse or transactional sex by child age, gender, household size, and socioeconomic status (represented by formal/informal housing). 21 Emotional abuse and physical abuse were measured using UNICEF scales designed for use in sub-Saharan Africa with orphaned and vulnerable children. 22 "Severe emotional abuse" used a conservative cut-off of weekly or more frequent exposure to verbal abuse, threats to evict youth from home, or invoking evil spirits against youth (eg, "In the past year, how often did your carer/s say they would call ghosts or evil spirits or harmful people to hurt you?"). "Severe physical abuse" used a conservative cut-off of weekly or more frequent beating with an object or deliberate harm (eg, "In the past year, how often did your carer/s use a stick, belt, or other hard item to hit you?"). Sexual abuse was measured as unwanted contact with "private parts" of the adolescent or abusing adult (eg, 'There are inappropriate ways to touch Buntu and Lindiwe. Has anyone ever made you do anything with your private parts or their private parts that you did not want to do?"). All items were pilot tested with South African social workers and with the study's Teen Advisory Group of 14 AIDS-affected adolescents.
Transactional sexual exploitation was measured using 10 items from the "National Survey of HIV and Risk Behaviour amongst Young South Africans" 23 (eg, "Have you had any of these given to you because you had sex with someone? food/ money/better marks at school/school fees"). If any of these were received in return for sex, participants were recorded as experiencing transactional sex, although it should be noted that this only detected adolescents who "received" in return for sex, rather than those who "purchased" sex. 24 Other sexual risk behavior was measured using 12 sexual risk items from this survey and 2 from the South African Demographic and Health Survey 23, 25 including past year casual partners (a casual partner like a onenight stand), condom use (how often did you use condoms in the past year? Always/more than half the time/half the time/less than half the time/never), age of sexual initiation, number of past-year sexual partners, and sex while using alcohol or substances (eg, "have you ever had sex when you were high on a drug like tik, dagga or anything else?"). Extreme poverty was measured using two items from the South African National Food Consumption Survey 26 (eg, "how many days in the last week did you not have enough food in your home?"). Questionnaire design was assisted by the Teen Advisory Group. During weekend camps, adolescents advised on item acceptability, interviewing methods, and questionnaire layout (which was in the style of a teen magazine).
Analysis Strategy
Analyses were conducted in 4 stages. First, t tests and x 2 tests were conducted to identify any gender differences. Second, relationships between familial AIDS and physical, emotional, and sexual abuse were examined in a series of multivariate logistic regressions. Severe physical, emotional, and sexual abuse were entered as respective outcome variables. Dummy variables representing AIDS orphanhood or other orphanhood (with the reference category of "non-orphaned") and having an AIDS-sick caregiver or other-sick caregiver (with the reference category of healthy caregiver), were entered as independent variables in each model, controlling for sociodemographic cofactors (age, gender, household composition and formal/informal housing). To determine whether there were any cumulative effects of increasing exposure to familial AIDS with regard to abuse outcomes, a dummy variable representing "dual affected" children (ie, being both AIDS orphaned and having an AIDS-sick caregiver) was then entered into the models. To avoid multicollinearity, dummy variables for "AIDS orphaned only" and "other orphaned only" were used. Additionally, cross-tabulation and x 2 tests of AIDS-orphaned, AIDS-sick, and "dual-affected" categories with dichotomized abuse outcomes were graphed to illustrate any cumulative effects of familial AIDS.
Third, relationships between familial AIDS and transactional sexual exploitation were examined through a series of logistic regressions amongst young people aged 15 or older. Again, potential cumulative effects of increasing exposure to familial AIDS with regard to transactional sex were analysed by entering a "dual affected" category into the model and also examining cross-tabulation and x 2 tests.
Fourth, the normative, abuse, and extreme poverty models were analyzed. For transactional sex as a "normative" high-risk behavior, logistic regression was used to identify whether orphanhood and caregiver sickness status predicted other types of sexual risk behavior. For the "abuse" and "severe poverty" models, Sobel tests (adjusted for use with logistical regressions 27 ) were conducted to identify any mediators.
RESULTS
Demographic and Background Characteristics
The mean age of participants was 16.9 years (SD = 2.5). The sample was 50% female and 98% amaXhosa. Mean household size was 5.1 (SD = 2.3), and 33% of adolescents lived in informal housing. All areas were high violence: 75% of adolescents reported direct witnessing of a shooting or stabbing. There were no gender differences in emotional or physical abuse, but girls were moderately more likely to report transactional sexual exploitation (7.0% compared with 3.9%); x 2 (df1) = 3.4, P = 0.05. Therefore, gender was controlled for in these analyses. Supplemental Digital Content 1 (see Table, http://links.lww.com/QAI/A215) displays sample characteristics and proportions of adolescents in each orphanhood/sickness status category reporting exposure to severe emotional, severe physical, sexual abuse, and transactional sexual exploitation.
Associations Between Familial AIDS and Physical, Emotional, and Sexual Abuse
Severe Emotional Abuse
Both AIDS orphanhood and caregiver AIDS sickness predicted exposure to severe emotional abuse (B = 0.80, P = 0.006; B = 0.82, P = 0.008, respectively-see Table 1 for odds ratios). Non-orphanhood or other orphanhood, and having a healthy caregiver or other-sick caregivers, did not predict exposure to severe emotional abuse. Being "dual affected" (simultaneously AIDS orphaned and living with an AIDS-sick caregiver) predicted exposure to severe emotional abuse over and above the effects of AIDS orphanhood or caregiver AIDS sickness (B = 1.37, P , 0.001).
Severe Physical Abuse
AIDS orphanhood did not predict exposure to severe physical abuse, but caregiver AIDS sickness did (B = 0.81, P = 0.037). Non-orphanhood or other orphanhood, and having a healthy caregiver or other-sick caregiver, did not predict exposure to severe physical abuse. Being "dual affected" predicted exposure to severe physical abuse over and above the effects of AIDS orphanhood or caregiver AIDS sickness (B = 1.21, P = 0.009).
Sexual Abuse
No orphanhood or caregiver sickness factors predicted exposure to sexual abuse.
Associations Between Familial AIDS, Abuse, and Transactional Sexual Exploitation
All analyses were restricted to youth aged 15 and older to increase comparability with other studies of transactional sex. 17, 28 After controlling for covariates (including gender), both AIDS orphanhood and caregiver AIDS sickness predicted transactional sexual exploitation (B = 1.65, P = 0.009; B = 1.12, P = 0.008, respectively). Being dualaffected predicted transactional sex over and above the effects of AIDS orphanhood or caregiver AIDS sickness (B = 1.46, P = 0.002,). Non-orphanhood or other orphanhood, and having a healthy caregiver or other-sick caregiver, did not predict transactional sexual exploitation. The proportions of Analyses tested 3 competing models to explain higher rates of transactional sex amongst adolescents in AIDSaffected families. First, multivariate logistic regression was used to test the "normative model" specifying that heightened levels of transactional sex were representative of higher sexual risk-taking in general. No orphanhood or caregiver sickness factors predicted any of the following sexual risk behaviors: exposure to sexual initiation before age 15, pregnancy or impregnation of a partner, having 3 or more sexual partners in the previous year, low condom use (half the time or less), or sex while using alcohol or substances. The "abuse model" specified that the relationship between adolescents in AIDS-affected families and risk of transactional sex was mediated by exposure to abuse. The "extreme poverty model" specified that the relationship between adolescents in AIDSaffected families and risk of transactional sex was mediated by the increased levels of food insecurity/hunger in households affected by AIDS death or illness. 29, 30 Toward testing for mediation, logistic regressions reported previously confirmed relationships between abuse exposure and familial AIDS categories. Additionally, logistic regression confirmed associations in this sample between food insecurity/hunger and AIDS orphanhood (B = 1.23 P , 0.001); caregiver AIDS sickness (B = 1.13, P , 0.001), and being dual affected, B = 2.23, P , 0.001 (food insecurity/hunger was not associated with other orphanhood, other caregiver sickness, or healthy parents, controlling for sociodemographic cofactors). Table 2 summarizes the remaining logistic regressions required for tests of mediation.
The extreme poverty and abuse models were considered using a series of Sobel tests (adjusted for the context of logistic regression 27 ). Hunger fully mediated the relationship between AIDS orphanhood and transactional sex (Z = 2.29, P = 0.02) and the relationship between being dually affected and transactional sex (Z = 2.40, P = 0.02). Hunger was a significant partial mediator of the relationship between having an AIDSsick caregiver and transactional sex (Z = 2.34, P = 0.02). Abuse exposure, that is, being either severely physically or emotionally abused, fully mediated the relationship between AIDS orphanhood and transactional sex (Z = 2.12, P = 0.03). Abuse exposure approached significance as a partial mediator of the relationships between having an AIDS-sick caregiver (Z = 1.73, P = 0.08), or being dually affected (Z = 1.74, P = 0.08), and transactional sex. Figure 2 illustrates cumulative effects of familial AIDS, severe abuse, and extreme poverty on risk of transactional sex amongst both boys and girls.
DISCUSSION
This is the first known study to examine associations of abuse or transactional sex with AIDS orphanhood or caregiver AIDS sickness. Findings provide the first evidence to demonstrate that AIDS-affected youth are at heightened risk of severe emotional and physical abuse, but not sexual abuse, when compared with nonaffected youth and youth affected by other types of parental death and sickness. Youth who are simultaneously AIDS orphaned and have an AIDS-sick caregiver (dual-affected) are an especially vulnerable group. This is an important addition to evidence of other social and household-level risks for maltreatment, such as childhood disability, parental absence, caregiver substance abuse, poverty, and poor family relationships. 31, 32 However, it is notable that caregiver sickness or orphanhood by causes other than HIV/AIDS did not predict abuse or transactional sex outcomes. It is thus important that future research explore the effects of potential social or economic risk factors which are particularly related to HIV/AIDS, such as community-level or family-level stigma and chronic debilitating illness.
This study also adds to the evidence on risk factors for transactional sex in sub-Saharan Africa. In this sample, proportions of young people reporting receiving goods or money as part of transactional sex were broadly comparable with those found in other South African studies, such as Dunkle et al 5, 17 who found 21% lifetime prevalence amongst antenatal clinic attendees and 6.6% amongst young rural men. In this study, AIDS orphanhood and caregiver AIDS sickness were associated with heightened risk of transactional sex but not associated with any other sexual risk behaviors. This suggests that for youth in AIDS-affected families, transactional sex is driven by factors other than those driving generalized risky behaviors and challenges the model-based largely on qualitative research-of transactional sex as "normative" in Southern African contexts. Instead, the greatly heightened vulnerability of adolescents affected by caregiver AIDS sickness, and particularly AIDS-related parental death, is driven by increased levels of food insecurity and exposure to physical and emotional abuse. These findings support those of Dunkle et al 5 where transactional sex was associated with other types of vulnerability (such as experience of violence). In short, familial AIDS makes children more likely to be hungry, abused, and thus more vulnerable to transactional sex.
A small but consistent group of studies have identified orphanhood as a risk for postnatal HIV infection in sub-Saharan Africa. 33, 34 Amongst Zimbabwean adolescents, both orphaned girls and those with AIDS-sick caregivers showed poorer reproductive health. 35 To date, no known studies examine pathways toward negative sexual health outcomes for adolescents in AIDS-affected families. 36 The present study suggests that abuse and transactional sexual exploitation may be possible links between orphanhood and HIV infection, although further research is required to test this hypothesis.
This study has a number of limitations. First, it is always important to be cautious regarding causality with cross-sectional samples; however, in this case, it is unlikely that reverse causality (eg, emotional or physical abuse of adolescents causing parental HIV infection) is relevant. However, it is always important to be aware of the potential for unmeasured confounding factors (such as adolescent HIV status, which we were unable to measure). This may be particularly important for the transactional sex analyses, where prior research has identified factors such as intimate partner violence, 17 which are not measured in this study.
Second, the 2005 sampling took place in only 1 South African province and amongst only the isiXhosa language group. Additional purposive oversampling was conducted to include groups who are often missed in community-level sampling, namely streetchildren and child-headed households. These limit the generalizability of the findings. Third, due to low levels of HIV testing, most adolescent participants did not know their own HIV status, and this study was unable to conduct HIV antibody testing. Future research could valuably examine potential causal linkages between abuse and HIV status. Fourth, the verbal autopsy method, although validated for postmortem use, has not been validated as a symptom checklist for determining AIDS sickness. However, we used a conservative cut-off of 3+ AIDS-defining symptoms, and it is likely that any bias would be negative-that is, youth unaware of caregiver symptoms (such as vaginal tumours). Thus, "false negatives" would have had the effect of reducing group differences between those with AIDS-sick and other-sick caregivers, which in this study nevertheless remained highly significant. Fifth, we used very conservative cut-offs for "severe emotional" and "severe physical" abuse, and thus many youth who had been exposed to less frequent or extreme abuse would have been in the reference (ie, "nonabused" category). Again, the inclusion of these "false negatives" would have reduced group differences, which remained highly significant. However, it is important to note that this study may consequently underestimate rates of physical and emotional abuse in this population. Additionally, the use of cut-offs for experiences such as emotional and physical abuse does not reflect the extent of the effects on adolescents or the complexity of individual responses to maltreatment. Finally, this study took place within a very high violence, high poverty urban area. This high level of community violence is reflected in high overall levels of abuse and exploitation. 37 Again, we might expect that this would have reduced differences by orphanhood group, yet these remained highly significant.
This study also has some notable strengths. To our knowledge, it is the first known quantitative study to examine the impacts of living in an AIDS-affected family on adolescent abuse or transactional sexual exploitation. The study uses reliable measures of abuse, piloted for relevance to this particular context, and identifies clear linkages between familial HIV/AIDS infection and risks of abuse and exploitation for adolescents. Findings suggest implications for programing and intervention design with AIDS-affected young people. Practitioners, teachers, and child protection services should be alert to heightened risks of severe abuse and transactional sexual exploitation amongst these groups. Furthermore, these results strongly suggest that risk of transactional sex-for these adolescents-is not reflecting normative sexual risk behavior. Instead it seems to be driven by social vulnerabilities to extreme poverty and abuse. It is possible that interventions targeting these mediating factors could reduce levels of transactional sex, with its associated risks of HIV infection.
